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//©II casing patching tooUWtorpaulin liners berwcondiaphrogm 
and plot©* adjustably secured to clomping sectors 



The tool consist* of adjusting sectors on a flexible tubular 
diaphragm and metal plates secured to the sector surfaces 
for patching duty downhole at the repair site. 

To prevent the diaphragm material flowing into gaps 
along the edges of the plates and thus to ensure a perfect 
patch seal, canvas or tarpaulin etc. , liners are installed 

""Vn plates and diaphragm so as to project beyond the 
J of the plates. The plates are adjustably secured to 
vn^Tfcctors. 

DETAILS 

Downhole the diaphragm* is inflated to drive the sectors 
into the flanges so that the projecting parts of the plates 
dose off the gap and the edges of the liners bend up to 
completely seal the join. The patcher enters the patch 
component at this stage and the sectors tilt to the axis 
and at this moment the plates move along the sectors to 
adjust to the support surface and thus prevent transfer 



H(1-C1, 



of axial loading via the ends of the plates, which might 
otherwise dislodge or shift the patch at the moment is 
being clamped to the casing* (3ppZ6) . 
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(54) TMAPAB/IMHECKAfl flOPHMPYIOIIiAH rOHOBKA 



1 

HaoGpereHHe othochtca k ycTpofterBaM 
ana peM wre o6caaHbix ko/iohh BoaaHbix, 
He<}rrmix u ra30Bbix ckbsjkhh c uenbK) boo 
c TdHOB/iG 1 1 hh re p mgtkh h octh ii/iH ynpoHHe- 
hhh creHOK KonoHHbi npH noMomH npoflOJifa* 
Ho-rofaHpoBBHHoA MerajuiHHecKoft rpy6bi. 

H3BecTHa rMflpaMMHecxafl AopHHpyKxuaK 
rojioBxa, coaepacamaH noaBHHCHbie eronopbi, 
AHattparMy h MerannHHecKKd nnacTHKbi [ij. 

HeaocraTKOM raxoA aopmipywuiefl ronoa- 
km siBiiHercn to, hto b Heft ho npeaycMOT- 
peHa danutra or BbmaB/mBaHRH Maxepnana 
ynpyroft AHa^parMbi b 3a3opu mewny noa- 

BHMCHblMH CeKTOpatof. 

Hau6onee Gnnaxoft k H3 06 pereH wo flanB- 
erca rimp bb/thm ecx an aopmspyiomaa ronoB- 
kb, BKJuoMajoiuaH noaBH)KHbie cexTopbi, paa- 
MemeHHbie Ha ynpyroft TpyonaToft flHa<t>par- 
Me » h Mejaji/ufHecKHe iwacTHHw, npHCoeaH- 
HeHHwe k BHyTpeHHeft noBepxHocrH cexTO- 

pbB |2j . 20 

HeaocTBTKOM arofl. nopHHpyiomeft ro/ioa- 
kh HBaneTCH ee HeHaoejxHocrb b pa6oTe 
BBH/iy OTCyTCTBHH aauiHTbi npoTHB aaTe- 



/ 



10 



IS 



xb'hhr MarepHana^Ha4)parMbi b 3a3opw no 
KpastM mracTHK. KpoMe Toro, acecrxoe xpen- 
neHHe nnacrHH npRBOflHT x to My, hto npH 
HaxnoHe cexTopoB oceaoe ycH/uie aoprntpo— 
bbhhh nepeaaerca Ha nnacTHHw, hto npH- 
BOflHT x hx nonoMxe Rjm HapyuieHHx> xpen- 
neHHfl. 

Uenb HOOopereHna - noBbUiieiuie Haaeac- 
hocth ronoBXH b pa6ore 3a cm ex npextor— 
BpameHHfl aarexaHHfl Marepnana aHafaarMbi 
b aaaopbi no xpa«M nnacTHH. 

yxaaaHHas aeiib aocTuraercR reM, hto 
ueacay nnafcTHHBMH h aHa<J>parMoA ycraHOB- 
neHbi BwcrynaKnitHecfl 3a xpaa iuibcthh npox- 
nanxH, a nnacTHHbi npRcoeauHeHbi x cexTo- 

PBM C B03 M D2XH OCTbJO CMenxettHR, npHMeM 

npoKJianxH BbinonHeHbi H3 ruiOTHoft txbhh, 
HanpHMep 6pe3eHra. 

Ha far. 1 H3o6pa)xeHa aopHRpyxxuasi 
ronoBxa b TpaHcnoprHOM nonojxeHHH, npo- 
aonbHwfl paapeo; hb <Jwr. 2 - ceneHHe 
A-A (J>Hr. 1; kb far. 3 - to *e & momght 
cooaaHRfl HQCbiTOHHoro naaneHHR b ycr- 
ooftcTBe; hb *ht7 4 - ceneHMe B-B far. 3. 
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AopHHpyjomas; ronoBKa hmggt nonyio 
nep4>opHpo&aHHyx> uiTaHry l f Ha Koropoft 
ejxay iJxnaHuaMH 2 ycraHOBJteHa ynpyraa 
'noraa flHa4>parMa 3 c paaMeiueHHMMit 
i. eft noa&HXHbiMit ceicropaMii 4. K onop- 5 

HOft nOBOpXHOCTH XaHCflOrO BTOpOrO C6KT0— 

pa c noMombio bhhtob 5 npHCoeniiHGHw Me- 
TamxmecKHe iuiacTHMw 6 t npnneM b roiac- 

THHaX OTBepCTHfl nOA BHKTW BbinOJIHeHbl c 

3a3opoM v nocTaroHHbiM ana c a Moy ctbho bkm 10 
naacTOH OTHOCirrenbuo onopuoft noBepxHocrH 
npH juoftax B©3MoacHbix nonoxceHHsx ceicro- 
poB, a no uiRpHHe tuiacTKHbi Bbicrynajor aa 
6oKOBbio Kpaa cexropoB Ha BenMMHHy, 6onb- 

UiyX>, H&M MOKCHMaJIbHO B03MO)KHblft 60KOBOft IS 

aaaop Mexcoy cexropaMH. K ruiacTHHaw qo 
cTOpoHbi ARa4>parMbi npHCoeflHKeHbi npoxnaa- 
rh 7 K3 iuioxHofl Txami, nanpKMep 6peaeH- 
ra t tbx 4 hto span tkbhh Bbicrynam aa 
Kpaa nnacTUU 6. B. peMOHTupyeMoft o6caa- 20 
Kofi xoaoHHe 8 ycraHOBJieu nnacTbipb 9* 
YcTpoftcTBo pa6oTaer cjieayKHiwM o6pa- 

aOM. 

IlpH coaaaHHK aaB/ieHHH b ycrpoftcrBO 
Tpy6qarafl miatJiparMa 3 pacumpweTCfl h -25 
paaaBnraer cexropbi 4 no ynopa b pac- 
to«kh $naHiieB 2. npH 9tom o6paayioiuHft- 
c$i MejKay cexxopaMH 4 6okoboA aa3op 
^cpbiBaercfl Bwcrynaioum mh MacrflMH 
-thh 6 P Ktrropbie npiOKH MajorcH nna$- 30 
pafwoft k onopHbiM nOBepXHOCTAM cmok- 
Hbix ceKTopoB, a KpaA npoKJiaaoK 7 noflrw- 
6aioTCH, aaxpbi&asi oeraBiuHecH 3aaopbt no 
KpastM nnacTHH 6* ripa aaxoae (hhh bwxo- 
ne) ronoBKu b nnacTbipb 9 cexTopw 4 halk- 35 

JlOHHlOTCfl nD OTKOUieHHX) K OCH POAOBKH. 

B axH MOMeHTW nnacTMHbi 6 cMeiuaioTCfl 




Bao/ib cGKTOpOB 4, caMoycTanaanHBaacb no 
OTHOiueHHJO k onopHofi noBepxHocrn, h noa- 
TOMy oceBan Harpy3Ka nopHitpoBaHHsi He 
nepeaaeTCH nepe3 -ropubi nnacriiH. Bee 9to 
noBbtuiaeT HetaeautocTb aopHKpywmeft ro- 

/10BK1U 

« 

<t> o p m y a a H3o6peTeHKB 

1. rHflpaBnMMecKafl nopHMpyroiuaflronoB- 
xa ana pacnpeccoBKH iuiacrbipeft npn pe- 
MOHTe o6cajiHux xojiohh, BKmonajouiasi noa- 
BH>KHbie ceKTopbi, paaMeuieHHbie Ha ynpy- 
rofi Tpy6HaroR nua^parMe, h Merajuimiec- 
xue tuiacTKHbi, npHcoeflHHeHHwe k BHyTpeH- 
Heil noBepxHocrH ceieropoB, o t n h m e- 
k> m a a c « TeM, mto, c uenbio noBbime- 
hub HaflejKHOCTH ronoBKH b pa6oTe aa cner 
npeaoTBpameRHfl 3areKaHHH Marepnana an- 
a$parMbi b aaaopbi no xpaflM nnacrHH, 
Mexcay ruiacTHHa mh h nHatfrparMoft ycraaoB- 
neHbi BbicrynaiouiHe aa kpaa nnacTHH npox- 
jiaaxH, a nnacTHHbi npucoenHHeabi k cex- « t 

TOpaM C B03MO»CHOCTbK) CMeiueHMH. 

2. THflpaBaHHecKaJi flopHHpywwaB ro/ioB- 
xanon. l t OTnHMaiomaflCH 
TeM, hto npoK/iaaxH BbinWIHeHW H3 TUIOT^ 
HOft tkbhh, HanpHMep 6peaeHT*a, 

MCTOHHHKM HH4>0pMaUHH 9 npHHSlTbie BO 

BicHMaHHe npH 3KcnepTK3e: 

1, CnaopoB M. A. BoccTauoBnemiQ 
repMerHHHOCTH o6caaKbix kojiohh B Ke4rrfl- 
hmx h raaoBbix cxBaaaiHax/ BHMM03HT, 
1972, 

2. na T eHT CUIA N> 2806534 f 
mi. i66-98 t 1957. 
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CocrraBHTejib B. EopHCKHHa 
PenaKTop >K. PoxxoBa Texpefl M. IleTKo KoppeKTOp A* TpHueHKo f 

3axa3 7469/24 Tupa* H$6 IlozinHCHoe 

UHHHRM TocyflapcTBeHHoro xoMHTera CCCP 

ho nenaM H306peTeHHft h OTxpwxKft 
113035, MocKBa, >K-35 t Paymcxafl Ha6. f a. 4/5 

4>H/iHan nnn *naTeHT* f r. YjKropoa, y/u npoeKTHan. 4 
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(54) HYDRAULIC CORING HEAD 
1 

The invention relates to devices for casing repair in water, oil, and gas wells with the 
aim of repairing leaks or strengthening walls of the string using a longitudinally corrugated 
metal tube. 

A hydraulic coring head is known that contains movable locking devices, a 
diaphragm, and metal plates [1]. 

A disadvantage of such a coring head is the fact that there is no provision for 
safeguards against the material of the elastic diaphragm being squeezed out into the gaps 
between movable sectors. 

The device closest to the invention is a hydraulic coring head that includes movable 
sectors disposed on an elastic tubular diaphragm and metal plates joined to the inside surface 
of the sectors [2]. 

A disadvantage of this coring head is its operational unreliability due to lack of 
safeguards against diaphragm material flowing into 
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the gaps along the edges of the plates. Furthermore, rigid attachment of the plates leads to 
the fact that, when the sectors are tilted, the axial coring force is transmitted to the plates, 
resulting in their breakage or failure of the attachment. 

The aim of the invention is to improve the operational reliability of the head by 
preventing diaphragm material from flowing into the gaps along the edges of the plates. 

The aforementioned aim is achieved by the fact that cushioning is mounted between 
the plates and the diaphragm that projects beyond the edges of the plates and the plates are 
joined to the sectors so that they can be displaced, where the cushioning is made from closely 
woven cloth such as canvas. 

Fig. 1 depicts the coring head in the run-in position, in longitudinal section; Fig. 2 
depicts the A-A cross section in Fig. 1; Fig. 3 shows the same at the moment excess pressure 
is created in the device; Fig. 4 shows the B-B cross section in Fig. 3. 
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The coring head has a hollow perforated rod 1 with an elastic tubular diaphragm 3 
mounted thereon between flanges 2, with movable sectors 4 disposed [illegible]. Metal 
plates 6 are joined to the bearing surface of each second sector using screws 5, where in the 
plates the holes to accommodate the screws are made with a clearance sufficient for self- 
adjustment of the plates relative to the bearing surface for any possible positions of the 
sectors, and along the width the plates project beyond the lateral edges of the sectors by a 
distance greater than the maximum possible lateral gap between sectors. Cushioning 7, made 
of closely- woven cloth such as canvas, is joined to the plates on the diaphragm side so that 
the edges of the cloth project beyond the edge of plates 6. Patch 9 is placed in casing 8 to be 
repaired. 

The device operates as follows. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go in the bore of flanges 2. In this case, the lateral gap formed 
between sectors 4 is sealed off by the projecting portions of plates 6, which are squeezed by 
the diaphragm against the bearing surfaces of adjacent sectors, and the edges of cushioning 7 
are bent under, sealing the remaining gaps along the edges of plates 6. While the head is 
entering (or emerging from) patch 9, sectors 4 are tilted relative to the axis of the head. At 
these moments, plates 6 are displaced 
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along sectors 4, self-adjusting with respect to the bearing surface, and so the coring axial load 
is not transmitted through the ends of the plates. This all improves the reliability of the 
coring head. 

Claims 

1 . A hydraulic coring head for pressing patches during casing repair, including 
movable sectors disposed on an elastic tubular diaphragm and metallic plates joined to the 
inside surface of the sectors, distinguished by the fact that, with the aim of improving the 
operational reliability of the head by preventing diaphragm material from flowing into gaps 
along the edges of the plates, cushioning is mounted between the plates and the diaphragm 
that projects beyond the edges of the plates, and the plates are joined to the sectors so that 
they can be displaced. 

2. A hydraulic coring head as in Claim 1 , distinguished by the fact that the 
cushioning is made of closely- woven cloth, such as canvas. 

Information sources considered in the examination: 

1. I. A. Sidorov, Repairing Casing Leaks in Oil and Gas Wells [in Russian], 
VNHOENG, Moscow (1 972). 

2. US Patent No. 2806534, cl. 166-98 (1957). 

[figure under columns 3 and 4] 

[see Russian original for figure] 



Fig.l 
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[see Russian original for figure] 
A-A 



Fig. 2 



[see Russian original for figure] 
B 



B 



Fig. 3 



[see Russian original for figure] 
B-B 



Fig. 4 
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